Calmodulin stimulates both adenosine 5'-triphosphate hydrolysis and synthesis catalyzed by a cardiac calcium ion dependent adenosinetriphosphatase.
A Ca2+-dependent ATPase purified from a rabbit heart membrane preparation was compared to the Ca2+-dependent ATPase purified from skeletal muscle sarcoplasmic reticulum. The two ATPases display an identical electrophoretic pattern and an identical Ca2+-concentration dependence. However, only the cardiac preparation exhibits a 2-3-fold activation by calmodulin. This effect is best observed when the molar concentrations of calmodulin and ATPase are equivalent and in the presence of high Ca2+ (approximately 10(-5) M) and ATP (approximately 10(-3) M) concentrations. It is demonstrated for the first time that calmodulin stimulates the rate of ATP synthesis, as revealed by an increased production of Pi and a faster ATP in equilibrium Pi exchange, as well as the rate of ATP hydrolysis. It is also demonstrated that calmodulin activation is expressed with purified and detergent-solubilized enzyme in addition to membrane-bound systems. These findings indicate that the effect of calmodulin is an acceleration of the enzyme turnover, due to direct interaction of calmodulin with the enzyme.